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SUMMARY
Aortic dissection (AD) is the acute destruction of aortic wall and is reportedly induced by inflammatory response. Here we investigated the role of smooth muscle Socs3 (a negative regulator of Janus kinases/ signal transducer and activator of transcription signaling) in AD pathogenesis using a mouse model generated via b-aminopropionitrile and angiotensin II infusion. Socs3 deletion specifically in smooth muscle cells yielded a chronic inflammatory response of the aortic wall, which was associated with increased fibroblasts, reinforced aortic tensile strength, and less-severe tissue destruction. Although an acute inflammatory response is detrimental in AD, smooth muscle-regulated inflammatory response seemed Welfare, Fukuoka, Japan; and the granulocyte-macrophage colony-stimulating factor (6) , and granulocyte colony-stimulating factor (7), as well as the production of reactive oxygen species (8, 9) . Extracellular matrix (ECM) integrity also seems to be important in AD pathogenesis, as exemplified by the AD susceptibility of mice deficient in ECM components, including collagen-1a and -3a, tenascin C (10) (11) (12) , and the ECM cross-linking enzyme lysyl oxidase (Lox) (13) . Notably, loss of Lox function is causally involved in human AD (14) . Compared with healthy tunica media, the tunica media in human AD exhibits lower abundances of collagen (15) We recently found that mice showed increased susceptibility to AD when they carried a macrophagespecific deletion of Socs3, which encodes a negative regulator of the Janus kinases/signal transducer and activator of transcription, or Jak/Stat, pathway (18 
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HUMAN AD TISSUE. All human specimens were obtained with informed consent from the patients, and all protocols involving human specimens were
Hirakata et al.
Role of Smooth Muscle Socs3 in Aortic Dissection Hirakata et al. Hirakata et al. Table S1 ) and 132 genes showed decreased expression (fold change <0.5; p < 0.05) (Supplemental Table S2 ) in smSocs3-KO mice compared with in WT mice. Functional annotation analyses revealed that the genes with higher expression in smSocs3-KO aortas were located in 4 annotation clusters, comprising 167 genes with enrichment scores over 3 ( Table 1) . Representative
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Gene Ontology terms for these clusters were "response to cytokines," "extracellular space," "de- Hirakata et al. 
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FIGURE 4 Expression Analysis of the Selected Genes
Analysis of messenger ribonucleic acid expression before and 3 days after BAPNþAngII treatment in aortic tissue from WT (open columns) and KO (solid columns) mice.
The data were normalized against Gapdh expression as an internal control and expressed relative to the WT samples without any intervention (pre). The numbers of mice in each group are shown in parentheses. *p < 0.05; **p < 0.01. NS ¼ not significant; other abbreviations as in Figure 2 .
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Hirakata et al. Smad2 ¼ Mothers Against Decapentaplegic Homolog 2; SMemb ¼ embryonic isoform of myosin heavy chain; other abbreviations as in Figures 1 and 2 . Hirakata et al.
deposition was more prominent in smSocs3-KO aortas than in WT aortas, both at baseline and after BAPNþAngII treatment. This fibrosis was particularly prominent in the adventitia adjacent to the media.
We did not observe increases in perivascular fibrosis in coronary arteries of smSocs3-KO mice (Supplemental Figure S5) Our current findings seemed to suggest that the Socs3-regulated response in SMC (possibly a Stat3-dependent process) might be regarded as a mechanism that protects aortic tissues against insults that can cause AD. We previously reported that stressinduced expression of tenascin C was another mechanism that reinforced aortic tissues and prevented AD development (12) . Notably, tenascin C is a known target of Stat3 (31) , which promotes collagen deposition in various tissues (32) . Another report shows that high levels of serum tenascin C are associated with aortic tissue stabilization in chronic AD Hirakata et al. and for pSmad2. The data were normalized against the Gapdh signal and expressed as relative to the value of the vehicle-treated group.
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*p < 0.05; **p < 0.01; and ***p < 0.001. IL-6 ¼ interleukin-6. Abbreviations as in Figures 2, 4 , and 5. These unsolved questions need to be addressed in future studies.
CONCLUSIONS
The current understanding of the molecular pathogenesis of AD is that tissue destruction is driven by 
